Table 1 Accuracy-Open Access Trade-offs in Multidimensional AI Model Benchmarking: A Comparative Analysis of GPT-4o, Grok-3, and DeepSeek-R1
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	GPT-4o
	DeepSeek-R1
	Grok-3

	Accuracy
	8.7
	9
	8

	Clarity
	8
	8.7
	7.7

	Conciseness
	8
	8.7
	7.7

	Logic
	8.3
	9.2
	8.3

	Overall Assessment
	8.3
	8.8
	7.8

	Time spent on deep thinking
	31s
	34s
	30

	Cost
	$20/month
	Open Access
	Open Access








Table 2  METEOR Composite Score
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	GPT-4o
	DeepSeek-R1
	Grok-3

	Fundamental Precision
	0.853
	0.910
	0.820

	Logic-Oriented Recall
	0.847
	0.928
	0.847

	Semantic Matching Coefficient
	0.832
	0.870
	0.792

	METEOR Composite Score
	0.841
	0.893
	0.807







Table 3  AI in Oral Oncology: Comparative Performance of GPT-4o, Grok-3, and DeepSeek-R1 
	Type
	Strengths and Limitations

	GPT-4o

	Strengths:
①Etiology: Accurately identifies tobacco and alcohol as primary risk factors for oral cancers, with HPV linked to oropharyngeal malignancies, aligning with guideline-recommended p16 testing.
②Diagnosis/Treatment: Validates biopsy and imaging for diagnosis, and outlines surgery, radiotherapy, and chemotherapy as core treatments, consistent with NCCN principles.
Limitations:
①Stage-Specific Strategies: Lacks detailed TNM-based approaches (e.g., T1-T4, N0-N3) for surgical extent, radiation dose adjustments (e.g., HPV-related de-escalation), or adjuvant therapy.
②MDT Integration: Omits multidisciplinary team roles (e.g., surgical planning, toxicity management), a critical NCCN emphasis for optimizing outcomes.  

	Grok-3

	Strengths:
①Risk Factor Accuracy: Correctly identifies smoking and alcohol as primary risk factors for oral cancers, consistent with NCCN guidelines.
②Diagnostic/Therapeutic Validity: Aligns with guideline-recommended diagnostic modalities (biopsy, imaging) and core treatments (surgery, radiotherapy, chemotherapy).
③Accessibility: Clear language enhances accessibility for non-specialist audiences.
Limitations:
①HPV Contextualization: Fails to clarify HPV’s distinct role in oropharyngeal versus oral cavity cancers, risking misinterpretation (guidelines prioritize HPV/p16 testing for oropharyngeal cases).
②Therapeutic Specificity: Omits critical details such as postoperative radiation doses (45–66 Gy) and TNM stage-driven strategies (e.g., T1-N0 vs. T4-N3 management).

	Deepseek-R1

	Strengths:
①Risk Factor Alignment: Accurately identifies smoking, alcohol, and HPV infection as key risk factors, with HPV specifically emphasized in oropharyngeal cancers .
②Diagnostic Protocol Consistency: Matches guideline-recommended workflow (clinical exam, CT/MRI/PET-CT imaging, HPV testing).
③Treatment Principle Adherence: Aligns with multidisciplinary collaboration and stage-specific strategies (NCCN "Multidisciplinary Team" and "Principles of Surgery/Radiation/Systemic Therapy").
Limitations:
①Anatomic Clarification: Requires explicit distinction between oral cavity cancers (e.g., tongue, buccal mucosa) and HPV-driven oropharyngeal cancers (e.g., tonsil, base of tongue), per NCCN etiologic stratification.
②Terminology Precision: Replace "genetic testing" with guideline-specific biomarkers (e.g., NGS profiling for CPS, TMB in SYST-A updates).
③Targeted Therapy Specificity: Include drug examples (e.g., nivolumab, pembrolizumab) to enhance clinical applicability.




Table4 A Tri-Model Comparative Analysis of AI Performance in Oral Cancer Treatment Metrics
	
	GPT-4o
	Deepseek-R1
	Grok-3

	Regularity of the treatment process
	85.28
	85.14
	87.42

	Diagnostic accuracy
	20
	86.94
	78.94

	Accuracy of the treatment regimen
	78
	92
	82

	Assessment of the whole-body status
	20
	60
	20

	Accuracy of the surgical resection range
	91
	93
	84

	Accuracy of the radiation dose
	96
	98
	100

	Evaluation of prognosis
	90
	97
	92

	Comprehensive score
	68.61
	87.44
	77.77
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	GPT-4o
	Deepseek-R1
	Grok-3

	Regularity of the treatment process
	ROUGE-L：
	47
	42.8
	56.4

	
	BLEU-4：
	37.8
	35
	48.6

	Clinical diagnosis
	ROUGE-L：
	17
	50.4
	36

	
	BLEU-4：
	15
	36.6
	23

	Choice of Surgical Procedure
	ROUGE-L：
	29.8
	44
	24.2

	
	BLEU-4：
	24.6
	36.6
	18.8

	Extent of surgical resection

	ROUGE-L：
	38
	29.2
	24.4

	
	BLEU-4：
	42
	23.4
	23.6

	Management of lymph nodes
	ROUGE-L：
	45
	20.4
	33.6

	
	BLEU-4：
	41
	14.6
	31

	Dose of radiotherapy
	ROUGE-L：
	207
	49
	62

	
	BLEU-4：
	35.6
	43.4
	57.4

	Prognosticmeasures
	ROUGE-L：
	42
	30.6
	34

	
	BLEU-4：
	32
	25.6
	26.2



